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ARTIFICIAL KNEE JOINT 

BACKGROUND OF THE INVENTION 
Field of the Invention 
5 The present invention relates to an artificial knee joint 

used to properly restore knee joints significantly deformed by 
chronic rheumatism, osteo-arthritis, pseudogout, and sudden 
osteonecrosis or the like. 

10 Description of the Related Art 

In a conventional arti fir.ial knee joint shown in Fig. 6, 
an inner sliding surface 30 and an outer sliding surface 40 of 
a tibia component 20 are shaped completely symmetrically, the 
inner sliding surface 30 and the outer sliding surface 40 make 

15 a circular arc having a curvature radius R3 at a front side at 
a longitudinal section and make a circular arc having a curvature 
radius R4 at a rear side at the longitudinal section, further, 
R3 < R4 here. 

In addition, in other conventional artificial knee joint 
20 shown in Fig. 7, an inner sliding surface 31 and an outer sliding 
surface 4 1 are formed, which are asymmetrical to a tibia component 
21 (see U.iJ. Patent No. 6013103) . 

In this artificial knee joint, the inner sliding surface 
31 of the tibia component 21 is provided as a concave spherical 
25 surface of R9 and a front side of the other outer sliding surface 



41 makes a circular arc having a curvature radius R7 and a rear 
side thereof makes a circular arc having a curvature radius R8, 
and further, R7 < R8 here. 

However, the above described conventional artificial 

5 knee joint shown in Fig. 6 involves a problem such that a large 
drag (a contact stress) is generated on a sliding surface by 
a rotational movement generated between the tibia component and 
a femoral component upon bending so as to bring about an 
extraordinary abrasion and a damage of the sliding surface of 

10 the tibia component although an R curved surface provided at 
the front and rear sides of the sliding surface of the tibia 
component allows a stability in a front-to-back direction of 
the femoral component upon extending the knee joint. 

Further, according to a rotational operation of the femur, 

15 the femoral component is lifted along the R curved surface of 
the tibia component so as to bring about an excess tension to 
a surrounding ligaments and soft tissue, whereby a bending angle 
may be sometimes decreased. 

In addition, in the conventional artificial knee joint 

20 shown in Fig. 7, since an inner condyle of the femoral component 
is completely held, if a rotational axis of the artificial knee 
joint is nut identical with the rotational axis that is ideal 
for a living body due to unbalance of a ligament balance of the 
living body and an inefficient handling of an artificial knee 

25 joint replacement operation, a drag (a contact stress) acting 



on the sliding surface upon bending is made very large, and this 
causes the extraordinary abrasion and the damage of the sliding 
surface of the tibia component and further, it is feared that 
the excess tension is generated around the artificial knee joint 
5 and the bending angle is decreased by lifting of the femoral 
component in a rotational movement. 

SUMMARY OF THE INVENTION 
The present invention has been made taking the foregoing 

10 problems into consideration and has an object of providing an 
artificial knee joint, which makes it small for a drag (a contact 
stress) acting on a sliding surface upon bending so as to evade 
an extraordinary abrasion and a damage of a sliding surface of 
a tibia component and which prevents an bending angle from being 

15 decreased by preventing a femoral component from lifting in a 
rotational movement . 

Therefore , in order to solve the above -described probl ems , 
according to a first aspect of the present invention, there is 
provided an artificial knee joint which comprises a femoral 

20 component to be secured to a distal portion of a femur and a 
tibia component to be secured to a proximal portion of a tibia, 
comprising an inner slitfiny surface and eia ouLer sliding surface 
receiving a load of the femoral component at the tibia component, 
wherein the inner sliding surface is formed in a sectional shape 

25 of circular arc at the front and rear sides in the front-to-back 
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direction thereof, while the outer sliding surface is formed 
in a sectional shape of circular arc at the front side in the 
front-to-back direction and in a linear sectional shape at the 
rear side Lhereul. 
5 According to a preferred embodiment of the present 

invention, there is provided an artificial knee joint which 
comprises a middle portion of the inner sliding surface of the 
tibia component is formed in a linear shape in the front-to-back 
direction thereof • 

10 According to another preferred embodiment of the present 

invention, there is provided an artificial knee joint which 
comprises the outer sliding surface of the tibia component formed 
in a sectional shape of circular arc in a direction orthogonal 
to the front-to-back direction thereof, and a curvature radius 

15 of the circular arc is gradually increased from the front side 
to the rear side in the front- to-back direction thereof - 

According to the present invention, it is possible to 
naturally perform a femur external rotational operation around 
an inner condyle operating in a living body, further, since the 

20 inner condyle of the femur component is not held completely, 
it is possible to make it small for a drag (a contact stress) 
acting on the sliding surface upon bending so as to evade tbe 
extraordinary abrasion and the damage of the sliding surface 
of the tibia component, and in addition, by preventing the femur 

25 component from lifting in the rotational movement, a large 
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bending angle can be acquired without generating the excess 
tension in the ligaments around the artificial knee joint. 

In addition/ since the sliding surface at the outer and 
rear side ol Lhe Libia component, is formed in a linear shape 
5 in the front-to-back direction, and the femoral component is 
allowed to be roll-backed to the rear side of the inner condyle, 
even in a rotational movement supported by an outer condyle, 
it is possible to make it small for a drag (contact stress) acting 
on the sliding surface upon bending so as to evade the 

10 extraordinary abrasion and the damage of the tibia component, 
and in addi ti on, hy preventing the femur component from lifting 
in the rotational movement, a large bending angle can be acquired 
without generating the excess tension in the ligaments around 
the artificial knee joint. 

15 In addition, according to the preferred embodiment, when 

the excess tension is brought about at an accessory ligament 
at the outside of an excessive valgus deformed knee, by allowing 
some external condyle supporting movement, the tension of the 
ligament can be absorbed and the bending angle can be increased, 

20 In the next place, according to another preferred 

embodiment, since a degree of freedom in the movement in a lateral 
direction at the inner rear side of the tibia component is made 
higher, an operation for making the drag (the contact stress) 
acting on the sliding surface upon bending small can be 

25 strengthened. 



BRIEF DESCRIPTION OF THE DRAWINGS 
The above and other objectives and features of the present 
invention will become more apparent from the following 
5 description of a preferred embodiment thereof with reference 
to the accompanying drawings/ throughout which like parts are 
designated by like reference numerals, and wherein: 

Fig. 1 is a perspective view showing a condition that an 
artificial knee joint according to the present invention is set 
10 on a knee joint region; 

Fig. 2 is a front view of a femur component configuring 
the artificial knee joint shown in Fig. 1; 

Fig.3A and Fig.3B are a top view and a front view of a 
sliding member of a tibia component configuring the artificial 
15 knee joint shown in Fig. 1, respect ively, and Fig.3C and Fig -3D 
are a cross sectional view cut along an A-A' line shown in Fig.3A 
and a cross sectional view cut along anB-B' line shown in Fig.3A, 
respectively; 

Fig. 4A and Fig. 4B are explanatory views showing a movement 
20 of the femoral component against the tibia component upon 
bending; 

Fig.SA and Fig.SB are a top view and a front view ol a 
sliding member of a tibia component showing other embodiment 
of the present invention, respectively, and Fig.SC and Fig.SD 
25 are a cross sectional view cut along an C-C line shown in Fig. 



5A and a cross sectional view cut along an D-D' line shown in 

Fig.5A, respectively; 

Fig.6A and Fig.6B are a top view and a front view of a 

sliding member of a tibia component oouf iyuxiny a conventional 
5 artificial knee joint, respectively, and Fig.6C is a cross 

sectional view cut along an E-E' line shown in Fig.6A; and 
Fig.7A and Fig.7B are a top view and a front view of a 

sliding member of a tibia component configuring another 

conventional artificial knee joint, respectively, and Fig.7C 
10 and Fig.7D are a cross sectional view cut along an H-H' line 

shown in Fig. 7 A and a r.ross sectional view cut along a J- J' line 

shown in Fig.7A. 

The present invention become more fully understood from 
the detailed description given hereinafter and accompanying 
15 drawings which are given by way of illustration only, and thus 
are not limitative of the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Fig. 1 shows the condition that the artificial knee joint 
according to the present invention i s set at the knee j oint region . 
20 The artificial knee joint is composed of a femoral component 
1 to be secured to a distal portion of a femur F, and a tibia 
component 2 to be secured to a proximal portion of a tibia T. 
Among them, the tibia component 2 is composed of a tray member 
8 in which a stem 8a to be embedded in the tibia and a tray 8b 
25 are integrally formed, and a sliding member 9 in which the femur 



component is sliding. 

Fig. 2 is a front view of the femur component 1. In this 
femur component 1, an outer condyle sliding surface 7 and a inner 
condyle sliding surface C are formed at an outer condyle and 
5 an inner condyle, respectively, and they compose a joint surface 

by sliding an outer sliding surface 4 and an inner sliding surface 
3 of the tibia component 2 to be described later. 

In this case, a front-to-back (longitudinal) direction, 
an inner direction, and an outer direction mean an anatomic 
10 direction, namely, an anatomic direction when the components 
are located at the knee joint. 

Fig. 3A and Fig. 3B are a top view and a front view of 
a sliding member 9 of the tibia component 2 configuring the 
artificial knee joint according to the present invention, and 
15 Fig. 3C and Fig. 3D are a cross sectional view cut along an A-A' 
line shown in Fig. 3A and a cross sectional view cut along an 
B-B' line shown in Fig. 3A, respectively. 

Among the inner sliding surface 3 and the outer sliding 
surface 4 receiving a load of the femoral component 1 of the 
20 tibia component 2, in the inner sliding surface 3, the front 
side thereof makes a circular arc having a curvature radius Rl 
at a loiiyiLudinal secLion and the rear side thereof makes a 
circular arc having a curvature radius R2 (see Fig. 3D), and 
in the outer sliding surface 4, the front side thereof makes 
25 a circular arc having a curvature radius Rl at a longitudinal 
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section and the rear side thereof is linearly shaped, and further, 

Rl < R2 (see Fig. 3C) . 

Such femoral component 1 and such tray member 2 of the 
tibia component can be formed by ceramics such as alumina axid 
5 zirconia, a metal such as a stainless steel, a cobalt-chromium 
alloy, a pure titanium and a titanium alloy or the like, and 
a polymer material such as a polymer polyethylene or the like. 
In addition, a sliding member 9 of the tibia component 2 is formed 
by a synthetic resin such as a high-density polyethylene or the 
10 like so as to be slidable on the femur component 1. 

Fig. 4 is an explanatory view showing the movement of the 
femur component 1 against the tibia component 2. In Fig. 4, 
the right side indicates an inner side, and the left side indicates 
an outer side. As shown in Fig. 4, upon bending a knee, the 
15 external rotational movement is also generated. 

In this case, as shown in Fig. 3, an R curved surface is 
provided at the front side and the rear side of the inner sliding 
surface 3 so as to tend to inhibit the sliding of the inner condyle 
in the femur component 2. On the other hand, since the rear 
20 side of the outer sliding surface 4 is linearly shaped in a 
front-to-back (longitudinal) direction, inhibition of the 
sliding of the outer condyle in the femur component 1 is reduced. 
Accordingly, as shown in Fig. 4, the femur component 1 carries 
out the external rotation around the inner condyle and in this 
25 time, by making it small for a resistance (abrasion) between the 



9 



outer condyle sliding surface 7 of the femur component 1 and 
the outer sliding surface 4 of the tibia component 2, the external 
rotation can be smoothly made- 

Accor dingly , the external ro LaLional operaLion around the 
5 inner condyle operating in the living body can be naturally 
carried out. 

In addition, since the inner condyle of the femur component 
1 is not held completely, by making it small for the drag (the 
contact stress) acting on the sliding surface upon bending, it 

10 is possible to evade the extraordinary abrasion and the damage 
of the sliding surface of the femur component 2 . 

In addition, even in a normal rotational movement (with 
no bending) , by preventing lifting of the tibia component 2, 
it is possible to acquire a large bending angle without generating 

15 the excess tension at the ligament around the artificial knee 
joint. Further , the inner condyle of the femur component 1 is 
not held completely, therefore, as a result of the artificial 
knee joint replacement operation, even if the femur component 
1 and the tibia component 2 are embedded in off-balance of the 

20 living body, it is possible to acquire a large bending angle 
without the excess tension in the ligament around the artificial 
knee joint. 

Further, since the sliding surface at the outer rear side 
of the tibia component 2 is made in a linear shape in the 
25 front-to-back direction, and the femoral component 1 is allowed 
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to be roll-backed to the rear side of the inner condyle, even 
in a rotational movement supported by the outer condyle/ it is 
possible to make it small for the drag (the contact stress) acting 
on the sliding surface upon bending so as to evade the 
5 extraordinary abrasion and the damage of the tibia component 
2, and in addition, by preventing the femur component 1 from 
lifting in the rotational movement/ a large bending angle can 
be acquired without generating the excess tension in the 
ligaments around the artificial knee joint. 

10 In the next place. Fig. 5 shows other embodiment. As shown 

in this drawing, t.ha i nner si i ding surface 3 provided at a sliding 
member in the tibia component 2 is different from the embodiment 
shown in Fig. 3 in that a linear surface is provided in the 
front-to-back direction at a middle portion 5 between the R curved 

15 surface at the front side (the circular arc Rl) and the R curved 
surface at the rear side (the circular arc R2) . 

According to such a conf iguration, when the excess tension 
is brought about at an accessory ligament at the outside of an 
ex ces s ive va 1 gus de formed kne e , by a llowing some external condyl e 

20 supporting movement/ the tension of the ligament can be absorbed 
and the bending angle can be increased. 

in addition, it is preferable that the outer sliding 
surface 4 of the tibia component 2 is shaped in a circular arc 
in a direction orthogonal to the front- to-back direction (see 

25 Fig. 2) , and the curvature radius of this circular arc is gradually 



increased from the front side to the rear side. 

Depending on such a conf iguration, since a degree of 
freedom in the movement in the lateral direction at the inner 
rear aide o£ Lhe Libia component 2 is made higher, the operation 
5 for making the drag (the contact stress) acting on the sliding 
surface upon bending small can be strengthened. 

The embodiments of the present invention are described 
above, however, the present invention is not limited to the 
above-described embodiments, and an arbitrary embodiment can 
10 be available within a scope of the present invention. 

As described above, according to the artificial knee joint 
of the present invention, since the artificial knee joint 
comprises the femoral component to be secured to the distal 
portion of the femur and the tibia component to be secured to 
15 the proximal portion of the tibia, provided with the inner sliding 
surface and the outer sliding surface receiving the load of the 
femoral component at the tibia component and in the inner sliding 
surface, the both of the front side and the rear side are formed 
in a sectional shape of circular arc in the front-to-back 
20 direction, and in the outer sliding surf ace, the front side makes 
a circular arc at the longitudinal section and the rear side 
is made in a linear shape, the femur external rotational operation 
around the inner condyle operating in the living body can be 
naturally carried out, and the inner condyle of the femur 
25 component is not held completely, and this results in making 
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it possible to make the drag (the contact stress) acting on the 
sliding surface upon bending small and to evade the extraordinary 
abrasion and the damage of the sliding surface of the tibia 
component. In addition, by preventing lifting of the femur 
5 component in the rotational movement, it is possible to acquire 
a large bending angle without generating the excess tension in 
the ligament around the artificial knee joint. Further, the 
inner condyle of the femur component is not held completely, 
therefore, as a result of the artificial knee joint replacement 
10 operation, even if the femur component and the tibia component 
are embedded in off-balance of the living body, it is possible 
to acquire a large bending angle without the excess tension in 
the ligament around the artificial knee joint. In addition, 
since the sliding surface at the outer rear side of the tibia 
15 component is made in a linear shape in the front-to-back direction, 
and the femoral component is allowed to be roll-backed to the 
rear side of the inner condyle, even in a rotational movement 
supported by the outer condyle, it is possible to make it small 
for the drag (the contact stress) acting on the sliding surface 
20 upon bending so as to evade the extraordinary abrasion and the 
damage of the tibia component, and in addition, by preventing 
the femur component, from liXTting in the rotational movement, 
a large bending angle can be acquired without generating the 
excess tension in the ligaments around the arti f icial knee joint . 
25 in addition, by making the middle portion of the inner 
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sliding surface of the tibia component into a linear shape at 
the longitudinal section, when the excess tension is brought 
about at an accessory ligament at the outside of an excessive 
valgus deformed knee, by allowing some external condyle 
5 supporting movement, the tension of the ligament can be absorbed 
and the bending angle can be increased. 

in addition, in the case that the outer sliding surface 
of the tibia component is shaped in a circular arc in a direction 
orthogonal to the longitudinal direction, and the curvature 
10 radius of this circular arc is gradually increased from the front 
side to the rear side, a degree of freedom in the movement in 
the lateral direction at the inner rear side of the tibia component 
is made higher, the operation for making it small for the drag 
(the contact stress) acting on the sliding surface upon bending 
16 can be strengthened. 
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